A group of five tests utilizing wheat germ and soybean lectins and chromogenic substrates (orthonitrophenyl-,-D-galactopyranoside, gamma-glutamyl-3-naphthylamide, and prolyl-3-naphthylamide derivatives) was used as a rapid (30- 
The identification of Neisseria gonorrhoeae, Neisseria meningitidis, and other Neisseria species in the clinical laboratory is usually accomplished by culture and the performance of carbohydrate degradation tests (17) . In the cystine tryptic agar method, incubation and growth of the organism for 24 to 48 h is required before acid production can be detected (11, 13, 17) . The reported reliability of the cystine tryptic agar method for the identification of N. gonorrhoeae ranges from 73.1 to 98.6% (1, 12, 16) . In one study, 21 of 78 isolates of N. gonorrhoeae failed to grow in unsupplemented cystine tryptic agar medium (12) .
Rapid carbohydrate degradation tests have been devised to reduce the time required for identification after primary culture by eliminating the requirement for growth during the identification test. Some of these tests detect preformed enzymes, whereas others detect a combination of preformed enzymes and enzymes produced during the incubation period (2, 9, 10, 17) . Identification of an isolate is usually achieved after 4 to 5 h of incubation. Although carbohydrate degradation reactions are generally reliable for the identification of Neisseria species, there are reports of strains of N. gonorrhoeae and N. meningitidis with aberrant carbohydrate reactions. Maltose-negative N. meningitidis strains (8, 14) and asaccharolytic N. meningitidis strains (3) have been reported. An aberrant strain of N. gonorrhoeae was recently described which produces acid from glucose and maltose (8) .
An alternative method to carbohydrate degradation tests in which lectin-specific agglutination is employed for the identification of N. gonorrhoeae has been described previously (15) . Agglutination of N. gonorrhoeae by wheat germ agglutinin (WGA) was shown to be specific for N. gonorrhoeae among the strains tested. In addition, four gonococcal isolates which were negative by the fluorescent antibody method were agglutinated by WGA (15) . Subsequent studies have shown that non-encapsulated strains of N. meningitidis are also agglutinated by WGA (4, 6) The present study demonstrates that a combination of lectins and chromogenic substrates can be used to obtain an identification of pathogenic Neisseria species after a 30-min incubation period.
MATERIALS AND METHODS
Isolates. All isolates were clinical specimens from San Francisco General Hospital or the San Francisco City Health Clinic. Sites from which the isolates were obtained included genitourinary tracts, respiratory tracts, wounds, and rectums. Most were isolated on Thayer-Martin agar, but several nonpathogenic Neisseria species were isolated on nonselective media. Isolates were either tested immediately after isolation or were frozen for testing at a later date. The identity of pathogenic isolates was determined by the use of Minitek disks (BBL Microbiology Systems, Cockeysville, Md.) in tests performed according to the instructions of the manufacturer. Other isolates were identified by using the Rapid NH system (Innovative Diagnostic Systems Inc., Decatur, Ga.).
Preparation of cell suspension. Bacteria were scraped with a cotton swab from an overnight culture on chocolate agar. The growth was emulsified in 0.8 ml of 0.05 M phosphatebuffered saline, pH 7.2, at a turbidity which exceeded that of a no. 3.0 McFarland Standard.
Reagents and methods. WGA and soybean agglutinin (SBA) (E-Y Laboratories, San Mateo, Calif.) were dissolved at 0.5 mg/ml in 0.05 M phosphate-buffered saline, pH 7.2. One drop of lectin was added to a well in an agglutination test slide (Merco Glass Works, New York, N.Y.). One drop of phosphate-buffered saline was added to another well as a control, and then one drop of bacterial suspension was added to each well. Slides were rotated by hand for 5 min.
Agglutination in the test well was compared with that in the control (buffer) well. If the control well showed autoagglutination, the cell suspension was treated with the antiautoagglutination reagent E-Y 10 (E-Y Laboratories) and then retested for WGA and autoagglutination. For treatment with E-Y 10, E-Y 10 powder was dissolved in saline at 0.5 mg/ml. Two drops of E-Y 10 were added to eight drops of cell suspension. After mixing, the tubes were allowed to sit at room temperature for 30 min before repeating the agglutination procedure.
Gamma-glutamyl-,-naphthylamide and prolyl-,-naphthylamide derivatives (E-Y Laboratories) were prepared at 1.0 mg/ml in Tris-hydrochloride buffer, pH 7.2. Two drops of cell suspension were added to one drop of substrate solution to test for gamma-glutamyl aminopeptidase (GGA) or prolyl iminopeptidase (PA) activity. Bacteria were incubated with the substrate for 30 min at room temperature, and then one drop of Fast Garnet dye (E-Y Laboratories) was added for color development. The dye was dissolved in water at a concentration of 0.05 mg/ml. Reactions were read for color development immediately after adding the dye to the cellsubstrate mixture. A reaction was scored as positive if the color (pink-red) was more intense than that of a control consisting of one drop of dye plus two drops of phosphatebuffered saline.
Ortho-nitrophenyl-3-D-galactopyranoside (ONPG) (E-Y Laboratories) was dissolved in 0.05 M phosphate buffer (pH 7.0) at 1.0 mg/ml. One drop of bacterial suspension was added to one drop of substrate. The reaction was allowed to proceed for 30 min at room temperature before reading. The development of any shade of yellow was scored as a positive reaction. Table 1 shows the number of strains tested and the agreement between the combination of methods described above and the Minitek method for the identification of N. gonorrhoeae, N. meningitidis, N. lactamica, and the other Neisseria species and Branhamella catarrhalis. There was agreement between the two methods in the identification of 161 of 165 (97.6%) isolates tested when only three of the five tests (WGA, ONPG, and GGA) were employed. The four disagreements were with four strains of N. gonorrhoeae which were not agglutinated by WGA. (2) , and N. mucosa (1). The discovery of four isolates of N. gonorrhoeae which were not agglutinated by wheat germ lectin showed that such strains would be misidentified unless further tests were employed. Table 3 shows the results of supplemental tests which can be used to differentiate WGA-negative N. gonorrhoeae isolates from B. catarrhalis and the other Neisseria species. All four WGA-negative N. gonorrhoeae isolates were agglutinated by SBA, as were 30 additional N. gonorrhoeae strains, whereas none of 10 other Neisseria species tested was agglutinated by SBA. PA activity was not detectable in four B. catarrhalis strains under the conditions of these experiments. This result differentiates B. catarrhalis from N. gonorrhoeae and from the other Neisseria species tested. In addition, none of the B. catarrhalis strains tested here were able to grow on Thayer-Martin agar, in contrast to N. gonorrhoeae (Table 2) .
RESULTS
By using two lectin agglutination tests (WGA and SBA) and three chromogenic substrate tests (ONPG, GGA, and PA), we were able to differentiate N. gonorrhoeae from all other Neisseria and B. catarrhalis strains tested and obtain 100% agreement with the Minitek method.
DISCUSSION
The combination of lectin agglutinations and chromogenic substrate tests described here yields rapid, accurate identification of the Neisseria species which grow on the selective media used by most clinical laboratories. The method does not require bacterial growth and does not involve carbohydrate degradation reactions.
The (1) .
The presence of the enzyme GGA in N. meningitidis differentiates this organism from N. gonorrhoeae (7) . In a study of atypical Neisseria strains, Hoke and Vedros (8) showed that a maltose-negative strain of N. meningitidis remained positive for GGA activity. Conversely, an N. 
